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(54) LINEAR LIGHTING SYSTEM 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a linear lighting 
system that can suppress the dispersion of illuminance on 
a document surface without degrading illumination 
efficiency and can realize low cost by improving light 
transmission efficiency significantly. 

SOLUTION: This linear lighting system is composed by 
providing a light guiding body 1 ( a light refracting and 
reflecting region 2 formed from triangular wave surfaces 
on one longitudinal side surface of the light guiding body 1 , 
and a light source on the light refracting and reflecting 
region 2 formed on the one longitudinal side of the light 
guiding body 1 and both the end surfaces of the light 
guiding body 1, and also a diffusing surface 8 which is 
placed on the light refracting and reflecting region 2 so as 
to cover the light refracting and reflecting region 2 formed 
from multiple triangular wave surfaces. In addition, the 
composition has a space, between the light refracting and 
reflecting region 2 and the diffusing surface 8, that does 
not optically match the light guiding body 1. Thereby, the 
dispersion of illuminance can be reduced, light 
transmission efficiency can be improved significantly, and 
the number of LED chips can be reduced drastically, so 
that the linear lighting system that can realize low cost can 
be provided. 
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(57) [KM] 

Bff • Rlt«S« 2 Sr« 5 J: 5 Jw, K#fi*r * RJItfla* 2 
«*2ttt«ffi8i:OBBic, ±IE***li:**tt^s/ 




W5fe«Oi5fiHffl*ffitc*ait*«x., ME3til*»e>Sfeffl 
mEK*JS*f -Rlt««Sr«5a:»ffii:S:«x.fcwi:S: 

** 5 fcE«^»#JSW»B. 

§oM5P3^t^ K2o©R©SM*J;!3*j4S*t 
6 fcEtt<D*#J»E*tto 

12] atria 2 00 P3 (i, ffiE#s*r * Kit* 
it & tt 3 k- © r t ytfr m&t z %~ <o r t & 

Ho 



(2) 1 - 1 3 4 9 1 8 

2 

$£*x3!f#3l7-i 2(D^-f*id^iEltt<0j»«flS|«» 

So 
So 

JtC»mO^*ttR»"C*>5»*3S 1 4 KiEttalftttjjg^ 

1 6 ] AfriattftAa. ytmx 9 *>»t*iBj«& 

tt*Ji*Rttfc»*si 4-1 6ov^ndMcia*oi» 
1 9 ] «riB»iHfflso^/aa»»c3t*Riff-5 

20 RltJBS:K»1-fcl»**i 4-1 6OV>i"fta»(cEtt<0* 

[n*^ 2 0 3 me#®« • sArtaaatf/xfttMB 

[1***2 1] «fEHffSo^^->tt. MIE*«#f • 

[»#«2 2] WEBfe^^-vfi, 
-*ow>:ttSr«ro-cffi«$tb5l«**2 HcEftOi* 
[»**2 3] ttlESSO^^-Vtt, g^filc- 

WE*««oiW«8»^*e>**ffl5^c^fi^^orv^< icrevMBj 
^«#afc< fc*»*j»2 1 (cE«wj»«flaws(Bo 

[1**42 4] «rE9ffi©^"^->tt, WE*JS*f- 

Ritswa^/xttWEttftffi^ra^WEW^oiwfia 

40 (cE*Oj»«HSW»«o 

[«**2 5] WEgf3feO/^-Vtt, «#*fSliw- 
**SOWE*®*f • KWWttSV/XttWEltlftffi^ 

-*<OPB^tt*l*oTE«$tL5»*«2 4(CEtt<0j» 

[»#«2 6] s*!***^****^ mew#* 

E***«5-ia«^S(w3tjIIEi:Sr«5t, 1»E*^?>& 
ffi$ixfc*&fWE***rt«i-AAt$*fr, Mftftmm- 

50 3tJS#f • S»*«{-^^^aft^.*(^wfifcWiS^ib^iB 



3 

afJE#Etfr • E*t*«*« 5 t Zb*& 
[1»**2 7 ] m3Ett»©J±, WfE3fe®»T • E*t*« 

[»**2 8] #naw**a, itfjE#»«B£nfc 
o w qo <om mm&&mz* <* < a s »** 2 e x» 2 7 10 

fcE«©*RJRWSffc 
[IS** 2 9 ] flrE***<0«an 
d5*^*ifil<ov^"f ixoffiH(c*5V^x fc*a<H"C*-5l»** 
2 6-2 8 o^iTtiMztSMVtiLftmW&E* 

[i»*s 3 0 ] fltriaw^tftioA^ttiiti-s*^*^^ 

LTSa3feffi"C*>SSf*«2 9 icEttOiKttfffilflSiB. 

[»**3 1 ] «riE»*#o5fe^miti-5*¥*i6io 
n ** 3 0 \z&ik<omtm®mm. 20 

[19**1 3 2 ] *ftlB***©*»ffi(c W*Wf ffi©** 

[»** 3 3 ] «rsa*3fe#^»ffi tc ¥fT*«ffio j&r 

Bo 

[»** 3 4 ] flrE*##^#ffifc WfcWflnO»« 

Oloftji««IWfj»-«0ofc*«-C*)SI»*a3 IKE 

[R#a3 5] «TE§JWII{wJ:oT«¥*l6H^** 30 
*L5ffi±Kl!ttE*JBSr • R*t*«S:Kttfc»*a2 9 Id 

EttOflftiKfftfHSfBa 

[19**1 3 6 ] ME*#*<OWffitf>7»Ka 5 2 O(0M 
0&&6RO— tt2o^ROSI5j|»J;!3***ix5 
»«"C*>SBS*«3 l icE«OlftttflHMS6IB. 

[B#93 7] 3trE2o£>RFi, tflE#;®#r • EMfl 

4 9 , itiEm-o R ttttE**#0-fi»aD J6» fettaas 
|6ld»5(wfieo"CWfB5«A5/j^<49, $fcl»E«-©R 
ttWE***o«^*i^o>^i*ixOWfffi(c*5V^rt»fBa 40 
«dspii:fc*6»*«3 6 ^E*Oj»tt.WW»«. 
[19**1 3 8 ] «rEW*«c<0«^l*KO-ffi!|«ffi(wI!a 
U ffiE#®0? • SAt««a s *Bfl*^fiffi^^ 
tfSJxS 89*313 2-3 7 0^i"n*»lcE*«)»*SSM 

&Bo 

[89**3 9] iWE»5t»i:lWE*«t<0HS:*«'f 

Bo 

[39*ii4 0 ] ME?8«:Jfr»<OiWE**»«od»B5^¥lT 

^t&fsoffm i ;iR^-rctb<5is*^3 9}cE*<oattsa^ 50 



»M¥ 11-13 4 9 18 

4 

&B 0 

+*^#fi©**«k£Sr«x.ai9**H3 9X134 OICE 

[»**4 2 ] iWE»tt«o^jg»(c^g|j*»e,o*S: 
«lffi-5fc»Oi«*iBS:K»tfc»*3S3 9-4 KD^-f 
ixAMcE«w*«fiBWaHo 

[f9**f 4 3 ] «ftE»tt«w^ffl(-*Srtt1»-rsa: 

[»*«4 4 ] i«rE»««^^fflffl(-*&sit-r«s 

at;i£rlS:rtfcS9**l3 9-4 iov^i"ixd*(cE*Oj»tt 
[»**4 5 ] «rE*®#f * sit««&a«/xttil(rE 

^©^^E^^S^fSjO-^ffitC^OX^r 

->T?«rii-*-5»**3 9 (cEtt<Oj»*flSW36Bo 

[19**4 6 ] msffife<D'<#->ft* mE3t®tif • 
si+jBaav/xawE^ffioB^Mia^fl:^^ 

*lft^#lC«oT-SX&5W**4 5(CEttO*«jlS 

913HL 

**s^we*«« • sitattsv/xttiWEa:*^ 

[19**14 8] «JEis/f*o^^-^tt, i^fim— 
«S3<0iME#JMf * RltW&V/XttWEfittkffias 
«^EW3t#o-^aB^*e>te»ffi^crSI^oT^<^^:»v^w 
<e5»*«4 6 fcE*<0il*#fRE»tfc 

[»#«4 9] WEHIrft^^-^tt, f»E*JB*f • 
Rlt«*aV/XttmEt£*ffi^«a s WE**#<0-jB 

ffi*»e>te*Sffi(cr6]*»oT^< tcftvv£< fc$89**4 5 
KEtt<0*)RJ!B0!SS(Bo 

[19**15 0] WEBIf*<0^^-VH:, ft#*|pj(c- 
3£**^lWE*Ja»f • R*t«S2fcOV / :*ttl»Et£«ffias 
-3eoW^tt&»oTEB£*iSi9**l4 9(cEttoH 

[19**1 5 1] WE3l*#^l»E*«d5EIB$ix/i^ 

MEtt«ffijc^)fcWfa5o^tt^B[ftjaffi*»e>«¥*isi 

19**3 2-3 7OV^n*»lcE«<0* 
[19**1 5 2 ] WE#»iS«<0*J3»lc*»a» <b *o* 

tt*S:R«"r53tKlt«SrK^fcf»*«5 1 icEtt^J* 
[!9*iS5 3] mE*j^fi«»II<o«aa^»IJd»e)«0*:Sr 

**5.»-*-5*SltB*IRitfc!9*^5 ifcEftcOi«« 



5 

»*« 1 Xtt 2 6 (ciBtt(DlkttKm»IL 

5 5 ] mEk3t?4 Ktt, QDSMffi 5 (w 
»fiK*n^lHl»*«±{cjS3SSii-5fS*«5 4 ICIE^ 

5 6 ] UMBDORJtiB 5 OJ&Rfl «* R§££ 

So 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] ififts, 77^ 

Ht^atctt LEDfs/ ^Sri»«(cE^I ULEDTW 

[0 0 0 4] Hi 4 fi«#<Z)*¥»Mfett*« 5 
fcaSHS^i-fcOTfcS. H 1 4 tcfe^TJiMa 5 l HU 
WaiHIt^at Uffll^LEDTW 5 2(C«t^T^ 

[0 0 0 5] iCTJttaft^rW 5 4i»f>JK«5 
XT W 5 3 ^ttrttS^o y K^^Xtt, 0. 6 0m 
[0 0 0 6] El 1 5lltt3tEOLEDrWOli)*S:^L 

5o ii*. -oOlfiiCtt, 24 m~ 32 ISO LED 
^2/7*6 2 3&SEJIJ$*VC*5'K LEDf^6 2 O-ffl 
0^$^«:2mnitfI^-C, Ztl^tKO L E ^ 6 
2 tt 5 mmlWaOBBPK-Cffi«* n-CV^ 8 
[0 0 0 7] X, »B>sp 6- 1 8 0 0 0 9 -g-^«(Ctt, 

ttfammmmtv Lxasit-r a - i ^ 



(4) #BB3p 1 1 - 1 3 4 9 1 8 

6 

[0 0 0 8] 

±iaOLEDTU>C8:fflV^5*fift"Ctt* LEDf^r6 
ttfeoft*»xJ:5ti--5tIBa5 1HLED7W 

5 2*wgaB**sa*oE*w«o^5i^*i: % * 

felcajKOLEDf-y^ftflt^Itift!), « 
[0 0 0 9] X, ±ia^&9^6- 1 8 0 0 0 9*4*«|C 

[0 0 10] «^ft LEDTWOfiglta*S:3¥i: 

A»5>iBa*T?©ElltS:ffl< Ltf^X^j^^iOT.P^ 
^©&Ji^i--5rir^@^i:i-ao W#*rt««r 

UT*(OfiiS»*S:fRfflttii:i6i±i-*it36s-C#, LE 

M^^i-'5wi:^l^i:i-'5 0 HK, h 

[0011] 

[aJBS:;«»i-5ft:»o#S] #«WHLblE@tt&»« 
i-SfcfcWTO^&fcSUfiLTV^. *i\ *3BW 
tt, a*tt8r#i-6**#it, ±«EW**1<0*#* 

40 ^l^^^Sic^t^iix^^^^g^^rti 

«2T®$r*fc&RltU ±1E**# 1 0±sa*H»r • 
S^«2(C»[6]i-5*#*(PlO«lMffid»6>^fflS(C»« 

[0 0 12] ±3B<Oi||«KaW3S■^c*3V^T, *3SMfl, 

t s f£#@#T • 2 5 J: ? i-ffiffcaE 8 

50 rt, ±lE*®«f •JK#««2£JL^O»»tcAJ»tUfc3t 



7 

3 0 tt#fi« • 2 

^fbfiSfvC^SO-C, ±ia*JS«-Rit««2(cAit 

2lcAlttft:*^ -Slt««2Sraatfc» 
BE3tJH*f -Slt«*2±^»fi8Sixfci2: 

So 

[0013] ±iaa»ffi 8 a, ±!s#s£r • s»«« 2 

BBTK«+**, ±Ei£«ffi8K:it«Al*i-5*o» s 

[00 14] ±lEW**l^«tt, Pf«**e>**r*l»!l 

»^Efl, «SStc*»Sa»3 8Sr«x.5*rtfc-t" 
[0015] _hia^#;# l O#&atft-t"3fi^#l*l<0te 

[0016] ±IE*** l oWrffiJWKtt, R, #R^a 5 

tt«Ro-*^*jft±(cftji» -si*«*2asEis 

[0 0 17] ±!a3fe«^e>tti»Lfc*8ra*ft<»** 

[0018] ±ia*** i <0»ffi«&-»a>6teiBici6] 

«>0*»SS«flS3 8iSE«$tt-5o -r 

[0019] ±E5»ia, Dfls*tffioic^fia*ixis]»a 



(5) 1 - 1 3 4 9 1 8 

8 

it- ±K*#* HL< 6 a, ±1E» 

[0 0 2 0] 

[0 0 2 l]il ( a ) tt, *jeW<D» 1 OHJSO^flg 
10 (c«5j»*fflWSSB^ffi»ffiiat?*l9, Ell (b) 

DOTTifeSo SI 2 (4, *3SW^«iOlllSo»JB(-«5 

Lfc!21~C& U , 0 6f4, *«MO»iO**0»<IS«c« 

[0 0 2 2] Wft*©»faD»ttf4l2l 3 , 

07, El8i;^-f <fc5icR^ mR^Xt42o^R^m 
i^***:^*****. G>*i5 dSfiATS 3 tc^i-R^Tfe 

[0 0 2 31 H1 (a), (b) (C^"TJ:3tC, 
itta#tt«r#r**mJ:BJ*0. PfSftffi*»fc +*«»=: 
^A»oTBfffi©P30gaS'h$ < 45**t IT, »** 
30 flc i fflS*aa^t4**o=Aififfid»e>jft5 
#JB#«Kit«#2:M2tt&ix<5o ±IE»**i^W» 

tt<0EIIS»«3isffilKStt, S*@aS**3 0+*«{;:* 

%¥<at— k (led) a^Maseissti*. ±ia 

[0 0-2 4] ±1EW*# l (i, JDRffiffi icflMfr 5 t # <0 
50 36*^>T3j— KjR^M i!3WA<*:ic0ja©iC*tL-C, .* 



9 

[0 0 2 5] ±&»&U6<Dftm\Z&&$iri1t&n 
JB 7 y = >»/iBi:T i 0 2 

ffiau«il«a 6 «ra?H»J!B«:/fl^-C>f a V/S 

[0 0 2 6] ±IBffilKXfi 3 tt, ffifc<D&fr<DA 1 

±iw«atJiS: ioom mia«is -t«)*ia/i©*a5 

<0±ffiK«B (f^3 5-70(im) *©«fS 
cO^lCAu (XfJAg) £0. 3MmiIli? 

[0 0 2 7] ±ISDfl^M® 5 <D&#tb LXtt&WMi$%l 

K (LED) *-?4A*5>©*SrW*^ 
**#iO«aB*|fiJ^) , La*fc#*4* 

iM^Xs Y (LED) S!?*4£[e]8&;K 

[0 0 2 8] K (LED) **4tt, 

^ PlMMte*(3ffi£: LTtiGa PXttSIt*©^^* 5 
#5fc*&K:tt. «x.H4 5c*OA IGaIn P^O^ 
^rf^^^io *6*fiLED (W*.tfGaA 

lAs) 3**, ^ifeLED (MtfGaN) SHF\ & 
ffeLED MxtfGaN) WS»C* 1 

[0 0 2 9] ±IEW*# 1 <Z>»rEtt* El 2 f^lT <fc 5 \Z 
left £&3|?: 

if£2±{e s Bt*JB*f -K*«H«2'fc**tt^y^^* 
v^ 0 ±iE«««6©ga:, *3t#i(oa4:Ki:^Xf± 

[0 0 3 0] ±IE5t®tFT • Rj>t««2 fl, *#«I-&EI 
l (b) Ic^-t^tc, »3t*i(Oft#*|6i^-B-e 

S'M<45t:^E), H3 (a) X'^-f i: Jb 
feft@#r • RJ»««2 ii, UiJt»Sc0lS-i4«r*ofc«) 



(6) ^M^Pl 1-134918 

10 

t s 5tJS#f •S»*«2^«Sr»:*t^#<-r5«fig^ 
LTfcfi^L, X,. ISO 3 (b) l^-f£9fC N ft-^rfi] 

(d) fc^-fi?^ ±lBBB^«»o«*Sr**atc<e 
*8'h3< ITti^o JEK. 03 (c) \z^-f£? 
fc, 3tJB«-Slt«*2 8:«^*iftlc|ffl^»<tE«c:L 

10 ftv^JBtf ■ SJtS«20«*»:«lc*t < t5*«: 

[0 0 3 1] ±ffiLfc*5t-3fcJS8r'E4t*«2 

[0 0 3 2] ±ffiLfci5ii:SSBS«6, 5tJS*Ff ■ 5M9 

is£2fi, **#io#»tisii:aw»i!B#»-c>r>^* 
si, u&t^/k k 

[0 0 3 3] X, EUlc^-fJ; 9 (e N ***l^rtSBS: 

H05 5 0 mm- 3 0 0 mm, Alt<M*#*<0&R 1 Zfctf 
ife»W3t*©SR2^«Hi s O. 3<R2/R1<0. 

[0034] *mm<D&mx&, ft\zm>ytft mftn 

MJitfl 15 mm, p&iiSffiOSR l^Mx.li5mm, 
c f 3 ^:fiSO@R2^0iJx^2. 7 mmS*(C^*$iX, W 
1 <Z>rt«8riii8i-5**^Rilti-5 C ^ 5 ^i: ft 

[0 0 3 5] lastw^-t-J: H^^Sco^tt, H 
^M«»^S8d s 6 0° -12 0° , H^iSfficObf 
40 y^Pi5 3 0 |i m^5 0 0 v m<D$&\MfaX$>tlftb"<D £ 
0t!:BVtXi>£<, *3BW"C(4h f y^CTxitf 3 0 0 

[0 0 3 6] ±iE***ci3V^-c, 0 6l^tJ:^^ * 

[0 0 3 7] -(O^^IC, »##UCAlfLfc#<0*, 
*^*r&I x <D&<Dftf&ft b 6 !C A*t L fcSL 

50 icSiEft*|6ly«Oj*»Sr«o*ia»co+, t*««6^ 



(7) 



&Bf)¥l 1 - 1 3 4 9 1 8 



11 



12 



(cv^-fixSI»r5. fit, K0*fiK»b 3 a*Jfflffr- 

L > (D/2) tan (sin 

fcJtSixT^So 
[0 0 3 9] Jfejb\ 6 \Z Alt LfcTfetO 5 *,««SB 

7 ttRtt/§ ttM*wi;»*j«*Mt 20 

[0040] rcoiS 6 ottttJI 7 J: 9 

[0 0 4 1] LED*?- (GaP, X = 5 6 5 n m) <0 

tfjtffeoft (i»*HBW»B^*ffiitBtWaaDi:<0|«IH 
1. lmm-CiJ^) |]10%^U o «*04»*W. 
WSWtJfclW**:, L ED**tt*tt 1/8 lcB'J»r 

(10%) ic^x-Swt^r^/co m^*^ 6 0% 

[0 0 4 2] 4*5, ±iB*JB*f -Rit««2ta:*ffi8 

(Wx.tfffl*JB) -c»St$:i:iaot, #E#r 
•R4t*«2-C-o±RJW*«J*"t-5wiic<c!9, Bttt» 
ffi8*s, *JB«f -S»»«2J:lcii:»^Snfc»d{c 

[0 0 4 3] V-X_bcO<fc 5(C, SSieOSglft<0^!8K«*** 50 



*^2ffl&^U &fcS 8 K Alt U ^tSc®8iw*3VNT 
tt«*n, 3K«« ■R»MW2*^LTW*fci 

|g® 5 lSrMiti-So 
[0 0 3 8] ±E^*5^X, S»***l^AltLfc5& 

- 1 (1/nu,) ) • • • (1) 

[0 0 4 4] (SB»OT i ) SI 7 Ic^-f J; o m 
*#1©A-A* Wffi-C«l»Ufcl»ffiO?g«Sr % tffRi: 
Uti^c *ni5«)*gttMitf6mm, HStt« 
X.H3mm-CffilJB£tfco C<0»S\ W*ffl<0-«Sr. 
t»R l 5 oftatcSiE.-CJb U , 2oroMi4©rtoi 

±(c*®»r-RIMa«2*E«i-6«rttLT^5c 4 

^h£<W*tf 2^3mmO«ffl^J*3*U #SMB* 

[o 04 s] h&o&otmm^-tzt, 3ta»f-Rit 

««2tC*i^TJS*r -R«Stbfc*d 5 , 

bit**, l. 5«fcfc5o *ttt-> »R^>2<?<D^0 5 

tc-!.itt3K Lfc$ V^(SB»»P3*aJi^J« Six* 
[0 0 4 6] :o,t9^ **#io»aa«)^«Sr»n 

icffl^53ft(Oj|ft«d5«!e>n5w ti:49, WEdSRO 

[0 04 7] (SC»M2) I3 8f^i-J:5i2:, '* 
3t^i$rA-A' S-c«WfLfc»fffiO*«*, 2oco^ 
2 5 ir^2oORic^-r5iE^J: I 9 

24, 25a, *as*»e><o*S:e«fti-«*-^R2 4 

2 5iA»lb45o JStC ±IE«-<0R2 4i^ • 
RW«« 2 *s*^*|fii«)— l7£^:S 8 ^ 
3tffl«T • S.W««2 &t>'SgrcDR 2 5 (0-fflSr« 5 £ 9 
64x5c 4*>\ :^I-^P3 2 4, lg"£0R 



(8) 

13 

2 5 mz_\t*:tl?tl5mm (ft*) , 3 m 

[0 0 4 8] -<7>«P, i:IS^0i]i:[WJa, +*«fc^<{;: 

3r-^H2 5tt, w**io«#*rtio^-fnwi»f 
5o ±E*-©n2 4osaat*K«^a s *«» 

[0 0 4 9] ±K©J:5**rtfc1-*J:. l»Bff<0««2s 

no^fctt^ *a« -RJ»t«*2ic*i^r««f -sit 

R2 5^lT$jot2o©R2 4, 2 5 tf> 4 1 '6 

ft<5Ci:i:4^ W«a5^flaJt^-<5*©fia** s ***l 20 

[0 0 5 0] ±120* 5 fc* *JB*f • KI*«*iM*>*— 
©P3 2 4 #ttiltiM©#-OR2 SO¥«J:& 

4 i$!OR2 5fcas*WM*L 1, L2JC»-f5i5»w 

^7t±f5^m*t(|fJom-^R2 5W^^x.a:i: 

act #1*16* 45, 30 
[0 0 5 1] co*^(cj3(t5«*flaW»IBOW4S:W 

icf&M-rsjfccoEsgfi, iooo ix. saaotf b 

LED»^*feftl/8(C»J*1-5it*5T?#, 3fe 
fFJSKSrt (10%) tcjqix.5wia"Hfei:45o 40 
1,2 0 0 0 1 x. ISflEOtf $>o£ 1 0%WTSr«»T?# 

fc. 

[0 0 5 2 ] COJ:?!;:, »**i^KS«i«S2o 
-5 R b & 2 ocoRicjg-f 5 WMxm&tZ 
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f-Jt^ mmmfomtttZft<o&Bt&ftti>zzb&-?% 

«fc45. 

[0 0 5 3] (» 2 © jSJWBIB) WT^^iOl 2 ?>3i 

[0 0 5 4] |g] 9 (a) tt, *&WZ>&2<DnM<01&te 
lc«5j»*HgW36Boffliffi6»ffiBSI|-C*)!), El 9 (b) 
tt. **WOK2<Djllfc(0»ffl^«5i»tt»WS6ja(OSP 
®ElTfe5 0 BiOll #*«<0»2©S&*©Jg|»K:fl$ 
Sj»*fiRW»IE©B-B' gaO®f®I2l"CfcO, 01 1 
tt, *«Mo»2O|llSO»l»(c«5j|«ttflSWS«<0* 

JSiff • Ktom®Rv/xmmm<o®fowxhz> 9 m 1 

2tt, *%!rlO«2^tt(0«IB(c«dJ»^^3SBo 

ffi%ft±Litmffiwxhz> 0 

[ 0 0 5 5 ] 129 9 tc^-T «fc 5 l o~S§§(-^$r 

genu tt^ttttftAsatL-cv^o sat, 
[0056] i &-m*t>mmzm&\^th s m 

l OBffBo^raai^h* < 4 & , ttSBte^Tft/h 

±§am i <o**(o«l»•tffflv^fc*iafcftx.T*t2:»i■ 3 

9AV3tSltJl4 0SrKft5«fiat LTt>JJK«B5^>J!R 

V^Ttt, »l t IP] i:«*"C*>9, 

9&i-^o 4*\ 1^— tt£fcttE-#»*iBLTtt?rl^ 

5o 

[0 0 5 7] ±ia*»«ft»3 8tt, ^U^JDSt 

*?^B>i$M°tZ>~bbW*^\ X, )t»3 8 
<Z)^fflS»(c^$ixfc*J£«JB 3 9 te, «t»Ji 7 b 13 

So 

[0 0 5 8] jJttC. m 1 0 IC^-T i o (C, 1 cOtBf 
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[0059] ±ia*JB»f • e»*«2u, m i 
*jb£|bm& s*tttcttig9 (a) 

**::fca>f>, Sill (a) ic^i"*? 

(c) tc^-f<t5tc, Cco^S§T)tiS^-^#tm^2$: 
B^Wicffi«LTl>J:v\ X, Sill (b) 5 

fcLTfcJ:^U 3Efc. 011 (d) tc^-T J: 5 t-— ^ 

[0 0 6 0] ffl, ±K#®$f -Stt»*2tt, ±!5&fSc 
S8(cJ;i9fllt)tfC*i9, ±flEifc»ffi8ii, ^l^HJS 
±1E#JI«-K*t«* 2* IBIDEM^ *> 

[0 0 6 1] *Mfc<o)0l»-ett. El i 2 fd^-r J: 5 (c, 

W*#ltt— »(0gRiasfiflJx.tf5min, »1R2 
#0!x.tf2mm, **LasCTxfi2 3 OmmlSO^ 

»u *7-iar*«*»!9»(ttoii»«Bgw36iii>jia-c 
[0063] jsukd * 5 (c«rt*n>ti»ttfiawK«(co 

s. 

[0 0 6 4] © 1 3 iZTjk'fX 1 K ( L 
ED) *-?-4d»bftfflSix*:*o5*>, ***i, *® 

tft • Rjtww 2 , s v&ft. ®m&Tm& l fc3t 

i*Lfc*^ 3k«)"C»3fe*l^rtfflmAIH"5i:, *® 
iff •K«t««2m*3^X®*fLT«ai-T*(!:ift«tTil 
tPo ***i<OT*^WSd*fettSAtL"C, ®fg 

[0 0 6 5] *#ttlj&>&*»8&SB3 8!CAltL 

T#fc*c0fi8:»c a ds, *S4t* 4 0 mii|»ti"f m, * 
t£»E3 9 {ci§L #i£lftJB3 9(c<fcoT« 
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«^tt*RltJl4 0T-RitLTW**l-»aAJtLT 
W**l©T*o«iaDd»C)ffi*tL, «aE8rra^ 5o 
[0 0 6 6] *##lKAItLfc#0 5*>±£ 

4t.*«»JigU"C*»*«3 8*"CSiaLfc56J*»Ci % 

So 

10 [0 0 6 7] 4 jb\ mat» 6 (O^fflMfc** fcnfc&ft 

M^^^a«3 8maaLfc*sr««i- 

SCfcK&S^ #«J:!3<0#tt* *ffi»ffiJ:»?, ffiJtt 

lt^s 3 s\zmt z%&nm$iLxh± 

[0 0 6 8] ±&<D£ 5fc>#=XAte£^T*fcRtr 
20 -^$:^-^-6A41^-^X^^Djg|^RSP^^@^COV^T J e 
«)W4S:¥MI5i-ixtf, L EDI?-?- (GaP, A = 5 6 5 
nm) «8r3**i:U ttHtffit i^fa® t ^SgHSr 1 . 
lmralCLfc^T^oTt, Hll®^^tt3 7 0 1 
x. , »«Otf6ottt#Sjl 0%^H^L7t o £*L&fl£ 
#<DLEDTWf ^itlM"**, LED*«tS:#lil/ 
1 0tffl«t 5^t^T#5o IMfcflHWMit©* 
W*»fe«aan5 l*"C<Offi«tt, '^LEDTK^ 

SlS^P^^@X^±I5^:tii^cSt^a^£Eil$r l . 5 

30 mmj^rtmai'*tr i b«««oHre>o#srfi=*Kftrt (i 

0%) lc»x.*^ CixfcJ;!?, 6 5%(D{£ 

[0 0 6 9] 4*$, *mso®(Bm*5v^r i (>, -bis#® 

9, -Rlt*«2©RJta*ar*«>*rtds-C# 

So 

40 [0 0 7 0] W±^J:3i-, K2OSlfi<i0^li8f2:ffi5* 
WREBIHtt, BM^IBlt»WilS<, fflftfifeo 

ISTftR^n <9 {g© $:^^S c t ^ *!m t * So 
[0 0 7 1 ] (KTBffll l ) $ bic. SI 7 ioWi ^ 
KioMfc^ffltlBl^ »#»1S:EI70B-B' it 

50 ®mmwm^zit<o\wMfri. s«i:^«. 
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[0 0 7 2] *R0 20«)I*(0 5 *, ijfOMM, 

^ffid(c*«»f * K*tfH« 2 £E@ Lfc»£;fls, fteoifc 

ttOSStt. *JB»f -RJtfl*2t2MSr^LT»J*Sn 

[0073] sx±<d£o\z s n2<DnM<o&mc&z>f& 

[0 0 7 4] mWM2) El8iC^i-<t^^ * 

9 t>*£ < U >g3fc& 1 <OVftm<n&mK 3&-f9R 2 4 20 
t mZ.<DW 2 5 $Sg-tf)R 2 4 * M-<OR 25^) 

[0 0 7 5] *3l*0^«|"Ctt, J£-<OR 2 4 tt2g)fe#: 

KDgmnMffitmm^ m-oR2 4. 1-0R25 

6 0^12, 4<0«£#L^ (#l;Ltf5mm) 

[0 0 7 6] ±iaoj:5 4**l2:-*-6i:, *JB»f • Kit 
««2(^:*5V^rJB*f W*#i<ort« 
"C^KItU 'J^^P32 5£O^I-Cfeot20©P32 
4, 2 5(0*^tt^iEj»Ojg*±(citt*-t-5fc4C), til 

1. 5«i:<e-5o 40 
[0 0 7 7] Il(0R2 5^^«i^:ii^ 

[0 0 7 8] LED*^»Sr2*^fcL, #fctUti5a»S> 

wasicflajM-f 600 1 x. -c\ isa<o 
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^tfbo*Sr»SPiart (10%) fc»x«Cll:i5Br|B k 

9 &g g **>iNr x^^ic-r -5 c * a*-? * 
npfesj-^t 1 2 0 0 1 x. ssaa 6>o# 1 o%j^ 
[0079] ^^9^ K2(onia<oBi(i\z&z>m 

[0 0 8 0] 

m'zmtiz z t4<**#©ftf*|pi(0ttfliffij: 9 tb*# 

E»ft#b <oyt*r k btt^&M&martZ Z 

[0 0 8 1] X, ±EW3t#Oiifiifla{c*jBSrffi(E-r5.i: 

£±tf 5 C £: jfts-C* 5 £ b lc<t5 0 
[0 0 8 2] ±!EW*#(0»ffi»*«sa*<0^*i:i-5 
»nab<5^(420(Dii£@0«45P3i: 

»IBTiS«*tt^ttn5'hS^^«*o**ttiif-flfttt 
[Hffi^fBs^^^] 

[Hi] *!6W^*iO*lfeO»ffl(cff5jtftttflHW36IS 

[HI 2] *«WO»iO|ltS^«B(c«5*«fiSW»EO 
A-A' WrwfflVfoZo 

im3] **^o»i(oii*(o^ttic^5a«flB^§s« 
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[El 5] *«PJ^»io3l*w«!Blw«5i»««P^SIl 
[0 6] *«IB^>»l<0j|ft«>*IIB^«5**SlW8l» 

[El 7] *«K<0Kiau«*2^Klft^!»tc:«5»tt 
,ra3£B<0A-A' HfffiEl-efo^o 

[0 9] **wo»2<D*iso*(»(cfisi5j»tt.ww3Sia 

SOB-B' ^f®0-Cfeio 
[011] #*M©K2<DjllS<D^»(C«5**fiBW» 

5 0 

[012] *«W<o«2©3l*<o»B^5*l«raw» 
[013] *«W<0«E2O3l3fc(0*!B(^5l»*fiBMS 
[014] fi63feo**W®«K*»(3 Sifto*fi8S"Cfc 



20 



10 



20 



[015] ffi^jBttfig^SSIKOL ED7 Was$>*>* 
[»»<S>tMi] 

1 mitft 

2 *JiSf • R*t«* 

3 HJ8g& 

4 »*^*-K (LED) ^ 

5 DflSjtt® 

6 ffttfl 

7 ft&ts^ 

8 ftftffi 

1 4 *RO*Sjft 

1 5 flfPJ 

2 4 OR 

2 5 IIOR 

3 8 3fc«S(5 

3 9 

4 0 

5 2 
5 3 

5 4 

6 1 
6 2 



LED7W 



II] 



[02] 



[0 5] 




^Mm-P (LED) *T 8:*ftl 



l:«ft 

2:3fcElr-£*t38 
8: KM 

I 5: »R 



[08] 



[04] 



[010] 




2 4:5-©R 
2 5:&-4>H 



(12) 
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[El 3] [0 14] 




5 1 :g» 

[06] 52 :&ttB838 (LR07U-f) 

U:UU»7W 




[09] 




1: i** 7: JtM 

2:ftSifr-£#f* ftXftV 

4:**m-K (LED) *f JJiXttM 

6: £K0 



(13) 
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